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ABSTRACT. ^foHhr•g, s. X., ErOtsioa, M;, Ryludtr, C. mi S^wiits, B« (E^t^wlncBi 
oi P«»4iatrki, SC; GdrtM GkiMmli HotfltKl, SImILMm, StrtdM mi Aitrtalogtek 
lahomofkmn CopcBkagfB, OtMMrii). SomatOMmiom of ckiMm io tht Stoffchotii two to 
liooM tfwt oOtoi; Acta PiidfaMr Scmi 4 77: 7U, Ml« 

Atofk tcotitfsatSoo of cMldmi li tht Stockhota atoo lo hooat tfoft oditi <HOM) 
»tft%iit4 h ■ c a t t cootroi tto4y. Sbrty chiWfto with aadkO wMKMt ^otMvc lUa grkfc ititf 
for H0M wore oulchod for Oft aatf tts* HDM-ttadtIacd chUdmi hod yrtt i oo i iy oiort 
ofito iivtd hi other artof koowo to ht aHt iidrttttd thao dw cootrol ehUdrto. SMtfadoo 
to odtcf was rtlotcd to daaipotti ilo tht hooMt, hot ioo fi^oiiflcaat rtiadooihif «ai loood to 
Iht 0^ of midtoct, frt^tol to a aooiaitr boost hi tht archftptiafo or p a r t i a l tOMh* 

iaf. Dost samplts frooi oiattrtMts of tht chOdla with tit shoofttf potitiirt rtocdoi to 
■lilti lo iikifl pM ttfti aod tht ft^tethrt eootroh wort wbjtetcd ito ao tosjpit ioMoaoi 
soy. to oitason tht coottot of tht oiiijor oltrfti of tht Dtroiatophafoidtf (D.) spedts D. 
ptertoyMsimia, Dj/dno«r aod 0. ai/crocm. MotOrtis dost soaipkt fnm tht htds of HDM- 
stosittitd chiMrto cootalatd lifotAcaatly higher HDM aodgto cooctotnlloos thoo those 
frooi iht beds of eootroli. Trimtt hooiti cootaiotd sigoifleoady omto HDM aotigti thoo 
flats aod U of 11 iHMots io whkh a daoipotss probleoi wot recogalstd cootaiotd odtt ao- 
tigti. It b poftolatfd that oiitf iofcftacioo biiocrtosiof la the treat tocfgy<ooHa| oitosom 
ertatiog loiprortd coodMow for HDM sorrlrai. Kij words: komss dost m/rcs, Drr* 
motopkogoida, o/Zr/gfo OM/ysis* EUSA» 


House dust mites of the genus Dermatophagoides (HDM) ire known to be imponant iN 
lergens in coses of dust illCrgy (1.2). The growth and survival of HDM ire known to depend 
on climatic conditions, the most imponant being the humidity in the homes (2-8). For HDM 
survival a relative humidity (RH) of 55% is required and the optimal RH'for HDM growth 
is known to be as high as 75-80% . Since climatic conditions thus greatly influence the quan¬ 
tities of HDM in house dust, considerable differences are found between different geo¬ 
graphic regions (9^ 10). between seasons (11. 12) and also between different houses (7). 

The general climatic conditions in the Stockholm area are unfavourable for growth of 
HDM , the winters being cold I with a prolonged indoor heating season and an indoor RH 
that is generally much below the critical 55% for HDM survival. In a previous study (13) 
mite concentrations in house dust from this area were found to be very low and Der> 
m^top/utgoides were virtually absent. Yet in ouri daily practice we see children who are ob¬ 
viously sensitized to HDM. as shown by positive skin prick tests and radioallergosorbent 
tests for these allergens. This study was undertaken to find out the causes of sensitization to 
HDM in our area. 


MATERIAL AND METHODS 

The study comprised children who were attending the out-patient allergy dime of St : Cdrin's Children's 
Hospital in 198a-l986 for routine tests Skin prick tests (SPT) were carried out in accordance with the 
Northc guidelines (14); during the period January 1984 to November 1985 Pharmalgen* 10000 BU 
(iPHarmada AB. Uppsala. Sweden) was used and from December 1985 onwards the tesu were per- 
formed with allergen precoated lancets (Phazet^) from the same supplier The wheal sizes were related 
to those of histamine hydrochloride 1 mg/ml. A panel of ten allergens was used: Dermatophagoides 
ptertnyssinys iO.pt:), Dermatophagoides farinae iO.i.), cat.,dog. horse, umothy. Ciadosporiym her- 
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hemm, Alterrmhe eUemam. birch and ratifwon Sixty*«ii diildrcfi with a poiithoe SPT rcacDon (m> or 
more, minimal mean wheal siae 2 J mm with a fibre) to either or both o(f the two Dermetophegoidet 
tpeacs were included in the study Another 66 children who had been tested during the same ume 
penod fOfi suspected allergies but had negative SPT to both Dermatophegoidh species in SPT served as 
controb. A total of iSO boys and 52 girb aged 5-17 years were included ta the study. Matching was per* 
formed with respect to both age and sex: 

Qyesoonnatrt The parents welt asked to complete a questionnairt conoeming the children's previous 
ertviroAoiew. i.e. whether they had hvedm mite*iafesied regions in souihem Sweden or abroad. Ques* 
Horn were also asked about paternal and maternal smoking, type of lesidenoe^.c. whether they bved 
in a pmaie house or a iflat--«ad whether the family frequented a summer bouse tn the Stockholm a^ 
chipelago. Theie was also a question as to whether dampness was raeognixed as a problem in their pen 
maneni home. Forms were oomplbted for 60 matched pain of children. 

Dust sampling. A mattress dust sample was requested from the beds of those miu*iensitixed children 
who hid displayed at least one 3SfT reaetton to either of the two HOM species or 2^ reactions to 
both, tndiabo from the beds of the respective oontrob: Dust from houses where a moisture problem 
had been acknowledged was also oollecud. Sampling was performed as described by Mosbech A Lindi 
(15). by the parents, using their usual vacuum deiner and a specially designed nozzle vtith a thick filter 
paper (13). This wu dbnc in 1986 from the list week of September to the end of October. Out of 62 
requested umples. 54 were obtained and analysed. 

Dust analysts. Aqueous extracts were prepared as previously dbscribed by suspending each gram of 
the dtist sample in 5 cc of 0.9% ulinc (16). The contents of HDM antigens were determined by an en* 
zyme-linked immunosorbent assay (EUSA). using affinity purified monospecific antisera against the 
major mite allergens of three Dtrmatophagoidis species: puronyssinus (antigen Der pli formerly Op 42 
or ?\),farinat {anu%en Der fl) and microceras (antigen Der ml) (117). Standard Oualtty HDM eztracu 
from Allergologtsk Laboraioitum A/S 4 Copenhageni Denmark, were used as reference allergen solu¬ 
tions Sundard curves were run stmultaneously on each of the plates. Less than 0:1% cioti-reaetiviiy 
was observed berween these species-ipecific antisera in the ELISA assay ()7). 

Siatutia Fishers exact test was used for comparison of dau for oases and oontrob obuined by the 
questionnaires Non-paramethc tests were used in the processing of datt for dust antigen contents. 
paired tests for the matched Icase-comrol comparisons (Wilcoxon signed ranks test) and the Mann-Whit^ 
ney test for other comparisons. 


RESULTS 

Quesitonnaire. A significantly higher propoitton of the children with positive SPT to HDM 
than of the controlSi reponed tong stays in mite-infested aicis abroad or in southern Swe¬ 
den (Table 1). More mite-sensttszed children than control children lived in private houses 
but this difference was not significant. The parenu of mite-sensitized children acknowledged 
a problem of dampness in their home more frequently than those of the oontioli (p<0.006). 
The frequency of visits to a summer house in the archipelago was similar in the two groups. 
A higher proportion of the mothers of mite-sensitized children than of oontroi children were 
smokers, but this difference was not significant (p<0.16). 


Table 1 . Data on en vimnmenml factors obtained from questionnairt 



Travel 

Private 

house 

Dampness 
in home 

Summer^ 

house 

Mother 

smoker 

Father 

smoker 

ase 

Control 

Yes NO 
32 21 

17 39 

Yes NO 
28 29 

22 38 

Yes No 
n 46 

2 58 

Yes No 

12 45 

17 43 

Yes No 
22 35 

17 43 

Yes No 

12 44 

IS 41 

p values 

<0.003 

< 0.12 

<0 006 

<0.24 

<0.16 

<0.18 


Cases (mite-ientitized children) compared wtth oontrob (children without sensitization to mites) Suus- 
tics Fisher's exact test. Travel ^children with and without frtqqent stays in southern Sweden or othcri 
mite infested areas 
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fif. /. House dust mite antigen 
oocitenis from beds of mite-sensitixed 
chtldron ( * )andoontfob ( • ) Dpt. 
Of and Dm • contents of antigens 
Derpl* DerfI and Dennl. ttspec- 
lively, tot « total amount of the 
three Dermaiopha|oidef antigens. 


Dust analysts. HDM antigens Der pi and Der fl were found in a considerable proportion 
of the dust samples. whereas antigen Der ml ^ was found only sparsely. Dust from the homes 
of mite^sensitized children contained larger total amounts of mite antigens than dust from 
the homes of controli (Fig. 1) (p<0i(X)l). This difference was signiRcant both for Der pi 
(p<0.02) and for Der (I (p<0.03). The difference in mite antigen contents between private 
houses and flats (Fig. 2) was striking and was significant both for the total mite antigen con- 
tents (jp<0.001) and for Der pi (p<0j005) and Der fl (p<0.02). A high proportion (10 of U!) 
of the dust samples obtained from houses where a dampness problem was recognized con¬ 
tained HDM antigens (Fig. 3). 


DISCUSSION 

From the results of this study two explanations emerge for; the roite-sensitization observed 
among children in a Stockholm allergy clinic. One of them is obvious* i.e, previous resi¬ 
dence in or frequent visits to other more heavily mite infested areas. The most important 
cause of the sensitization of the children, however, was the occurrence of HDM antigens in 



fig. 2. House dust mile antigen 
contentt from private houses (• ) 
and flats ( •). For funher explana 
lions, sec legend I to Fig: i: 
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S. House diist mite Mtiien 
comenu in homes with ickfiowl- 
edged dampness pfoblems. For 
funher explanations, see legend to 
Fig. 1. 

Opt Of Ol tot 

the dust of their homes: Ic is ipparent from our dhtt that the oonccncrttions of HDM tnti^ 
gens may reach i eaattme peak leveb in our bomes^ 

In a previous study (13) Dermatophufoidts mttt found to be very rare intlie homes of the 
area. There may be several explanations for the divergem results of these two studies. In the 
previous study dust was collected from the homes of adults. Acorrelation between mtte*sen- 
siiization in adults and the presence of HDM in their current homes is not expected to the 
same degree as in children,.since adults are more likely to have been sensitiaed elsewhere 
and at a> younger age l Funher. in Turos'study (13) dust was collected all Uirough the year, 
whereas our samples were collected in the autumn, when peak levels could be anticipated. 

MicroKopy was used tnTuroS' study for the detection and quantification of mites, whereas 
we used a modem ELISA technique. These two techniques are not known to differ, how¬ 
ever. when properly performed (17), Even though some ^ffertnees in the design of the two 
studies may thus panly expUin the discrepant resulUvit appears probable, that the differ- 
ence reflects a true increase in HDM infestation in the area. 

Increased mite infestation is a possible consequence of the change in the construction of 
buildings that resulted hrom the energy crisis in the early seventies. Improved insulation and 
decreased veniilation of homes may have created a more favourable indoor climate for mite 
survival. Many homes in Sweden that were constructed in the late Kventia smell of mould, 
but this problem occurs only rarely in older buildings and then often in conjunction with re¬ 
novations (18). These findings are in accordance with the hypothesis that mite infestation of 
homes has increased and that the consequent sensitization to mites and clinktl mile allergy 
may be of increasing imponance in our area. Our findings, that private houses art more 
prone to mite infestation than flats, and the observed and very likely relation to problems 
of dkmpneu. add further support to this notion. 

In a majority of the dust samples HDM antigens were not detecuble by the EUSA 
technique. This contrasts with findings from Copenhagen, where only a minority of the 
houses were found to be free of HDM antigens, when the same ELISA technique was used 
to examine dust from unselected houses (17): The general climatic conditions ate probably 
more favourable for mite growth in Denmark than in our area, where the indoor climate 
possibly has a greater impact. In Denmark too. however there are considerable discrepan¬ 
cies in the concentrations of HDM in House dbst between different houses (7,17). which has 
been attributed in pan ro differences in housing conditions (7). 

The spread of HDM to houses of our temperate regions, where the generalIclimatic con- 
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ditions are unfavourable for mite growth, deserves funher attenttoni Technical investiga¬ 
tions of the types of houses that are assodaied with these problems seem imponant from a 
preventive aspect. Those who have already encountered this problem in their homes need 
technical advice to help them to eliminate mites. Studies performed in other regions of the 
world do not necessanly apply to our Ideal conditions, and effects of improved ventilation 
and other measures for HDM sanitation should also be evaluated here. 
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